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(54) INJECTION CONTROL OF INJECTION MOLDING N4ACHINE 

(57)Abstract: 

PURPOSE: To provide an injection molding method which acquires optimal 
injection conditions easily. 

CONSTITUTION: This injection control method for an injection molding machine 
is to control an injection process by overlapping both a closed loop control over 
an injection velocity and a closed loop control over an injection pressure. An 
injection pressure waveform when the molding is performed only by the closed loop 
control over injection velocity, is obtained by setting an injection velocity 
command. After that, the molding is performed on the same conditions and an 
injection pressure deviation and a screw position deviation between the molding 
operations are obtained. Further, the injection velocity command is corrected 
(velocity drop) based on the magnitude of the infection pressure deviation and an 
augmentation point of position deviation to obtain an injection velocity command 
pattern. In addition, both injection velocity and injection pressure closed loop 
controls are performed in an overlapped mode based on the injection velocity 
command Vc pattern and the injection pressure waveform obtained as an injection 
pressure command Pc. The injection velocity command Vc pattern and the 
injection pressure command Pc pattern are obtained easily. Thus, a stable control 
is acquired as a commanded injection velocity is decreased at a position where the 
control is unstable. 
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,4iE:^Jg^/ N- 5' - > t L- •rjl;^; 7 -< - hv n' -v ^a un & 

[0 0 19] -cCT% WtBiSa^ 2 Omm/s«^'i 6 0 
mm/ s K r-?: 5 mm/ s "f ojlffi^rlft^D i^XM^MlS. 

K-b;H±tl-t:>-y-S e 1 T-t^tti^n-S.WttlJii^^rXi' 'J 

*rf#/s, cioiiii 3*>e.> m^&is.t^^^^\^^m\hKn 
m(Dmi^.ici>^ztf}^ioA-'^o 

[0 0 2 0] xCT?. WJllE:^^«dliiJB:-??SiJtflLJ:-^ 
t-t^t. ±}&Ltzzt7!)^i>. '&.o:>zt^m^i-^!iim 

^^fkm^imm^ji(ox\ z (o^fsx-oj^mmizim^^ 
mwii^smx-^^, 

(2) ±^.f^(ommi/im'&:<u^^\i^X'it. &m^'i± 
m^ti^tzif). '\^i\.^m&mitx-h±^fji&tjm.'(tt l 

xmtly'j. Z<Otzib. ^.<Om^\Si*>^J;:l^tmiC^BLX 

(3) ^mma. mm<oi^miG.mimotzi^<Drm^ 
tzibiztaA. ^titztlii. f±mm^y3^fjn.^-iKi&xm 



CO 0 2 1 ] iii h<0=fc o^UMIStEE/JCO^frSfiJOKfi^co 

Sr^to-cfijisf oy-f > X T > a. -Ji:f5^t)<mm -i 

MD^;5<S/^=sn(i"^ft-*-« C t tc ^j: «3 , ^s,miz±Mmi 
y i -;u:/7iC«r®ffl-f -5 c i: tin L i->. 

[0 0 2 2] -cc-c% 2^^H^{4, mth^i^^imtmttE. 

tim''%±i2.zfsnhmz. ±i^'^tzmihiMlS.i:mihl±<D 

^mmff:>?mjzM l r 7 r •>• -f mim^mm-t^ ztizx 

^xmmutz, 

[0 0 2 3 ] mthj:mizi6^^ximuf±:h^m%:'i7-i iz 

{±. s-r. mt^^snz^'S>mmizis\,^xm^t^min 
<0 7 >f - K/N'-v ^ms. x-$i^i{'Mm^n-:, xm^^<r>^ u 

e 1 :cj;0CWJ:-9(cLT5f<fe/--V3-v h Pa^cDJE;^®^ 
(E114 0®) S^n- K-b;u/i;^7-b>-9-S c 1 r-lt 

iB$n/iWdiJ± (El 4 CO®) (Dmthmx$>-b, 
[0 0 2 41 SI 4(cfc^,^r, JE;'5ffiM«3;^#/sf-5' 

*<3«^m(^*l::^^^.-PV^Tv^-S.«^. cw/±:^{y^-*<;*:§ 

■y ^'?im*<liL^,^^SL(^S§^^g|5$>•r-* 9 , ^SF*9r'ro^ 

^. -r(7)$gm, Ell 5(C^^1-<^:^(::, x "J a.(4K(cS 

7 T V -f Wfcfcct-i, y >/<-•> -y yMiJ«>M C 

[0 0 2 5 ] $f.tc, ±gS5SSIi]«0vg -y hBfIC, 7.7 

$r*to^, m\ Qlt^i^^ntzXC ') ^tiL^R ((D) i:& 
•>a y hCOffiSfflM (©) ^r7 7^^^L/i^)ro-C'& 
0 1 6<0 (T) (7)§|55}-A^f>teHtig*<iL\ Ti--:?'?- 

ti. ^in'^T&mx-}^mi^ijiA^ih?^^j:<u-otztzisf)^ t 

■t^Ztt^X'^i,, 

[0 0 2 6] m\ 5tcn^-ry >^^•-v'•v7'[ig^(D0!(i?i 

$mmi^jztsii^mmmiz^m-r^i>nx-to o . 
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±M 2 CO > > / V - V -y d: ^9 mm^iSi^ 

Ent». HI 8^c7f^^yv vr^i^Sfcso^^cKT^p^ia^^ 

[0 0 2 7 ] 112 CiiiiL/iT^ai^ic]: OffiIE$n/-^^ffi 
3^ - > IC J: m/±^J (7) 7^-hV<>y ^^Ym^M mrt^ 

-h'-b;uBE:^?-b>-9-Se 1 iCcfc 01^ai$n-CC>'§,t^aiW 

2 ^l!Ii&'r^C<i:(Ccfcor. a— K-tr;u/±;^/-tr>-9-S e 
I J: «9^£b$n^W£tl/±t^36^«aii±;^tg<^P c (C-S5C 

[0 0 2 8] gll Ci. ±ii!iL/-c;5?£(ci:^7^.^0flO-^ 

m\twk'^^'^m^Wi^mm'^ ot^)§ig3«r/T;-r7'D 
•y ^^HT'* 0 . r^^ 3 3 3 9 7^?^*lXMl^ 

/c@:^7'7T->. 75^3 2 (iHjs^jfiij^^ 3 9 7i?^*KWt:f «^ 

^-^^r;^&ltg^;^?^^>^^M^gi6S5tS3 1 ^/TL. 
ai^Jg^23 005^ (^/T^•ti:■r) J-f'cJo rl?fA$ ti 



-i5^M3(c<:i:02tMIlIil£$nocfcotc;!;i:-:?TO^o x;' 
y 0.-3 5<oS53(::Cin-K-tr;L^EE;^ir>-9-S e 1 ;!»'aJ 

M2(ci±x^^'jo.-3 soias^^iftiss^f^ai-r^fc 

i6(D/N';i.X3-5''P 2 /?^Sf3$ti. Si^S^6ffi^- 
[0 0 2 9] S^miScff^l*!! 3 0 ^WM^m^ 
0(i. a'aSlSCffltT)-^^ ^ara-tr-y-y-T-fe^CNCffl 
C PU 2 5 . 7'arv^7';U-T>' >n > h a— ^fflcT) 

^aya-try^t-'ecfo^PMCraC PU 1 8 . ^-fr^ 
?SfflcO^-f ^□7"at-y-9--C^>-S^t-4<C PU 2 0. 
n- K-tr;i./±;^;-tr>-9*S e 1 <hA/DE^IIl 6 

^'i^ofzisb(DJ±f}=^^9mCFU 1 7>^^L> ^^'X2 2 

7'a -tr -tfPHlT'O'lt^e^T^'tf ^ -5. ct -9 (3;^^: o ri ^ 
[0 0 3 0] PMCfflCPU 1 8(ct«^tB0cJf^^«(JOv- 
y>xKjfP$:$ilfflI-r'S>v^-y>X7'ar7A^$:iet3L 
/■^ROM 1 3 ^o<i:t/?S33r'-5^0— B#|H'!g^(Cfflt^^n 
'i>RAM 1 4 m^m:^tl. C NCfflC PU 2 5 It 

R 0 M 2 7 ct mSKr'- 9 cD-BtlH'ia-^lCffll^ «^tl 
^RAM2 8;6mi^$nTl>^. 
[0 0 3 1 ] t^fz, -^-^tfC PU 2 0:teJ:t/JE:;^^-i5' 

7i.^tg,1rtL/cR0M2 1 ■^T'-^cz)-H#■aH'iS^cfflt^t^ 

n^RAMi 9. iocfca\ j3cST'-5^(7)-9->7''j >r^j{L 

S^£CM-r'5>*Jffl:7'arvZ.^t&JflL/cR0M 1 1^7=^ 

--^^co-^iam(cffliN?>n^RAM 1 27&mt$nro 

^'(-. P U 2 0 KC P U 2 0 ;!?>«^c^ 

aifflfc<J:r/x^ 'J o.-Iilteffl^co#$i(7)-9— .K=E-^$r 

^e-^U 1 ^ci^{SL/c/^";^xn-:$'•p i iD<i:t/#tdiffl-9- 
-rf^^-^'M 2 tcSE^L/i/N'^uxrn-irP 2 ;^^«;>co£b:f; 

.-KCPU 2 0(C!lS-a$n. /N^;i^xn-5^p 
1 t^h<r>v >r - K>'^••y ^/^';^x^cSl^r■9--7KC PU 2 
0{c<i:0i3:tfa$n/cSL*S 461^^3 1 O h /yl-'^'y h'co-^ 
ttffiS^. /N';i/X3-5^p 2 7&^t=>co7 ^- K/N'-y 
X{cSl>T-^f-;trC PU 2 0 (CJ: f^JJtti^ tl/cX ^ U o. 

-3 5<7)^i^i&;i6^ib^<tr/^c7)jgiaffifi36^ ram i %(n 
[0 0 3 2]^ >^-7i-f X 2 T^mv^me^m^u 

(CSCSL/c'J ^ -y hX-f •y^^tiSf^M^-'^CD{J-^-5:^fJ 



\^^{^^ih7'-9\f}mi2 9CiCRT^^[ElJS2 6 

[ 0 0 3 3 ] Tr^^a^^^u 2 4 tM^ab/55cff^f^r^(^Fii'r 

[0 0 3 5 3 ^LT. ^SS^lElcOltTv 3 h ofc 

n;^<i:CNCfflcpu 2 bUB'&^^tifzm'&mmmiih 
mm^'^9-y^m^fzLmmm(Dmis.i^^v c i^-^ 

-4fC P U 2 0 izttitiL. P U 2 0 ti. E 2 

iih-t^o iPt>. ±ie;ia*g^Vc i <h^N";bX3-^p 2 

-7i<r>y'\ h i:frLxmihm'^-^^=e-9M 2 ^mm 

■9" 'So 

[0 0 3 63 iltl^^^'fflCPU 1 7ti. St{ti?i 

0 3. EI4 (C/Ts-ma^Pjg^SL. S-f. ^'^^v:?^ 

Ai (AP) (/-cZ-f U i = 1 -mT-^'S) ^ roj (c-tr 
•y hL. ±iB^f>7''J > rJlKB<7>g(m^ U ^5^ 

I (c-tr.y h-^--g> (XT^ yys 1 ) . nc^\ igE-'f >7"y 
>irfSlWciCNCfflCPU2 5;&^^jSJ§1y€rai;^-r-i>/i 

[0 0 3 73 <X(c> ffitSi. 7vrf 2. 

S 2) . &jaj*&>rx'r7v^^F;I>^ r 1 J (c-tr^y h$nr 
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Xi^^t^ (X7^y7^S3) o ^^i^. 77rFIiPMC 
fflCPU 1 8*^''>-^>X7^Drvi^iCfiforCKCffl 
CPU 2 5(c«fflraA&*§^?^ai:^L/ct#lc-t«y 
-i, 7 V iTTfe CNCfflCPU25 /)miiLJ:m(D!^m 
$:^7L.^cB#.c^-eU-t3 y h^n^J:-9;::^d:-pTt>^o 7 
7 / F <7)?J]Wfiac± U 'y httf/go 0 'e^>s>p 
[0 0 3 83 ±fB.«ai*^^^x-r7 7rF;:>< ri j (c-L'.y 

LX^-h^-lir. iS^-f vT;f)^5^^AT'yr^^(7)^($ 
CX7^v7'S 4 . S5)o :$^^^T5^>r AT"/7'f ^ 

a- K-t;m:;7-tr>'^S e I ^^?^>> A/D^}^|§ 1 6 €r/> 
l^X^^^ti ^m\i^E.1l'BLrJ. -»^-/KCPU 2 OcoRA 
M t:o JMffifliBm L- V X ^ ( ciB'f3 ^tiTO^X^U^i-O 

^iLtiP ( i ) . ;Rr/x^ 'J o^iasp o s ( i ) t lt 

(XT- yrS 6. s 7. S 8) o 
[00393 ^ur. 7vrfl7!?<roj ?iJ>S7&^^'J®T 
g??JCiXx-v7'S IT' ro J {d-hr-y h $nTO^;!)^ 

•^XT^y^s 1 oci^^tLt. rami 2 (Cg^tt '?>n;^c 
7T'f ;UFL 2c7)SIS*^tBi±;^f^iBCrr^lB'[Sa5cDT K 

ux i \cnmt^&.mz±,%m\hj±t)F ( i ) ^smw 

\h\±ti?c (i) (hLT^&Jfl-t-i). 
CO 0 4 0 ] T'd:*^. ElSti. 7t^/^FLKFL20 
*S^«:lft3^'r'l)IIlT& 0 . F L 1 Ci^li^-I*> ^ 'J 2 4 
$ n 7 T ;u T% is 7 r ;L' tc (d:±sB-9' > 7" D 
> ri^RH^oi5^31tBiiMg^ V c ( i ) t'^r K u 7. 

tciBti$n'i>i:ftic. mmm^j±t}?c ( i ) k 

UX^(ciB'tg$n^a ^/-c. FL2{i. RAMI 2 (CS 
(t^nAc7 T'i';uT% l^7T'i';K::ci. Kux$ 
(c. S^gi^tti/±:^P c ( i ) . ?t^-r'i>EE;^S^-coSn 
ilAi (AP) . S2>>/N'-v/-yr&ga(DfSa 

i > iS i . S U ^2 y >^N'-'>^v7'g3gj(0fiBa i . B 

i ;6^&T KbX(C8Bffi$n^ct OtC/,i-:)Tl^>S)o 

[0 0 4 1 3 ?&<i^ai xii* 

^i^^^-^yj^^TbmmL (x^^y^s 19). /J^$ctncf. 

fl^ £b »)±X*1 T L T t ^ /^j: I ^ t> CO T ^ ;<>>«^ . X x -y 
7''S 5 icm^L. Wt/X7^<y7^S 5-XT'«y7"S 1 0. 

icfji^txmomLmjL. mmmthf£:t)Pc (i) ^ 

«Sli5 L 7 T ^ ;u F L 2 (ctS«ft-r 
[0 0 4 23 ^< LT. S^a. {^i±Ifi;!^W LjgS i 
;6^m(cii-r^<h. Smmih&tlP c (i) co/N-5^-->j^ 

1 r 1 J (C-fe.y h u> S^diXS (V3 'y h) ^bt 
^'J-^;^7 0>5'C^^ y9V/>bL (Xx^y7^S 2 

0, s 2 1 ) . ^ff^;fefl^i2'iifS<;?75^A:^$nTo^;&^s 
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t^K£:t^ (X7^ v7'S 2 2 ) o Xt^'v^S 2 2 O^iil 

CO 0 4 3] tfz. C(Df&B^(^mmi^^(nXtl^^^^'^i 

r-yy^S 2 or- r 1 ^ (--try h ^ nTl^'€>7^?^ Xv^y 
rs Q^^^'^XT^ yrS i I i^miL. Vr^JlFL 2 [Z 

isii^mmmihf±tfP c ( i ) t^ihK:hP i\) (ou 

MAP C i ) itSMAP ( i ) ^^T-r^L^F L 

m^Ai (AP) <Distgffi{ciDSu. ^tristssi^icgse 

(XT- y^S I U S I 2 ) o 

[ 0 0 4 4 1 <i^{c. isLnmmm^j^mu^tmi-^y^ 

n 2t< roj 36^Si6^¥yBfL (Xx-yrS 1 3) . 

cixr 'y7's 2 ro J (clir-y h $nrt^^/5^»?>. 

•yrS 1 4(CfltTLT. ^l^iilWcDilJStg^V c i iC-tf 

Xi^B(C*Detr'5>o 12 7. Ell 6 (c^-r J: o dltaij^ia 
(p y^^ K/<'y ^ ^ilfa:^fT o -C o ^ ^ it (i^Mf^^cotaJ 
H§(D3Eil^^^*{gi^?;]^oimrcix^ y ^(4-Sc«g^{c 

vc i (c-9->7'u > ^mmT ^mufzm^iimirti\.t^ 

•^-LT. cc^UvX^B(cgetS$n>SX^ y ilg^iSH 

/>^i^xx.yrs 8T+^i£ti$n^Ji&oxi:^ u ir(arE«rii$ 

WESr-r^ CXT^'yrs 1 5) o WdiBa*&co?7JK^om'e 

(C/T^-^J:o(cx^ y :i-Cit§^<h*iDf9(cigfi^-r'5;&^'i£4K 
fy^tilSSfle J: 0'J^^V\ Xx-y7'Sl 

S9.S11-15.S19 ^teS^ISOilL^Tt^. # 

seiss-iSAi (AP) (cj±?7{s^^ffinL. ffi-Hfs^/i^^s 

n<OXC^') :i.\iL^AZ.'fni)'^\^^(0\iLmM^ (B-P o 
s (i) ) ;&<a^t3£>:i±(C/<i^^. Xx^yrsi ht^ 



*iX7^'y7'S I 6iC*mo> ^C0&$O|g|gl i 7!?^ vx^ 
I (csSffi-^-offl (C<^?UJWfiaeiXx"y7'S 1 r-mic-b'y 

ssuvx^' ncjgfes i <?)fa^tss^L (xx-yrs 1 

7 ) . 7 7i7'f 2 ^ r 1 ^ ii-tr y h L (XT^-y^S 1 
8) . JStSi *<m,J: *9/J^$J^ncf. St/X7^*y 7'S 5 (c 

mjja:L./cxx5>:^To<in:S^^?f'r^o >^<c*5. x 

7^ -y 7'S 1 6 r% tiKI i Ofa;t?< U > X 5^ I (C'SS'tS'^-'^fS 
X-T^-y 7'S 1 8 [zMt.\ 

[0 0 4 6 ] ^XT^ ^W< \ t^m^zm-r^^XT^v- yV'S 
5>:^Tco50:a^1lff 7t-i';U'F L 2 CD^T KUX i 
(7)iBffi«P A i ( A P ) (cSiiStdiil:^ t (OBE:^ftii^^fi3 

nt^tiK -i'XiZV^Tf 27b^ r 1 ^ (--tr y h^tlTO 
^^^^^'^^ X-r v7'S 1 3 7i^>'^XT"'vrS 1 9tC*^ffL 
T. afE{iMi§;»^:ffl:Scoj^ii«iLa (Xf^^y 7'S 1 4 -S 
1 8) i>±mnLtsi\ LT. JglSi ;!;^'m{::i[l-r^ 
i:. HfjaiL/cXx'yrS 2 0-S 2 3 <r>^m^ijiK ti 
^ > C <^fS*^iaSffl CO {zmLXU Ct ncf X r-y 

rs 2i^TcogijaiL/-^^!(iii^^^Tt-'i>o i-:^T. f^^yy 

C CDfi;6^Ig:£{I C OlZj^-r ^ ^ r X -y 7' S 2 - X x 

7"s 2 3coiaJi^^#oigUTt^/±;^fiMAP^iE'tg-r'^ 

KUX i c7)iHmSPAi (AP) (C#rKUXi(Ci5 

(t'^BE:^®M^fi3St-t^ (Xr-'vrs 1 2) i:^t(c. ffi 
S«M (B-Pos (i) ) e ^m^fzt^<D^mi 

— §'h$t^fa=§:uv*x^ (xf'-y7's 1 5 

-S 1 8) o 

[0 0 4 7] ii^y'^CcDmm'k'^iUC^ {zM-f^t. 

yr^ji^FL 2<Dmm^A\ (AP) iztz^-t^^m 

A^**?)^ (XT- y7'S 2 4 ) o I^SAfilMa X A-e# 
T KUX(7)g£SS-PAi (AP) {zmU't^&M^^(^m 

SJ<i(^)?5^S:«?au/-cjl^p^Lr. s$S;^fia^ rij ^ 
^'S>il;^fl^-(cj:^y 'y7T^gSj 1 fT^Ma i (a 

i t^r^^Ci-^lciE) «r>l<i6. 7 t ^ ;bF L 2 (ct&Jfi-T'S 

(Xx y7'S 2 5 ) o 

[0 0 4 8] |Hl— C7)iigtg^yN-^-->r->> 3 .y h (It 

£b) ^tf^^. sm(oi/^ v vxn'hntzm^EJim^\.z 
n Lx])m<o v 3 -y h (ow:&j±ti t (oE.timm(Dmnm 

S (T Kbx i c^&S) T-Stmm;'7(c(f c^otT!?^*)^^^ 

iiT'S, 0 . t(o{tL^{±mmWim^^.^^miz^^mm\^im 

±I5>^ 'y7"[aS 1 (DMa i COA 

[0 0 4 9] c>;{-. uvxiJ' I izum-r^&mA^o)m 
AteHor Kuxfi[KJ:o. £5:£$nTt^'5>m? (i/ 

q) XliZfji^txmtll^'^^&^.MmzJ:^/ 
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•> v 7m's5o'!i /3 i $r*rt , 7 r -r ;!/ F L 2 (cgBSI" o 
(;?.X'yTS 2 6), g.T*i, (IS:6^(CU vX^- I ICSES 
-?-ofa?5< I T'^j t-r-S t , T K U i A« 1 ~ ( I - 

1 ) t-ciisn.;^ >/<-'>yymm(omB i ^ ro. , r 

K I ff>;f V/N'-v y rMISJWffifi ( I ) $: r 1 / 
qj . iXror K ( I -r 1 ) >/<-i/>y 
Hfi ( I + 1) ?r '2/q. . WT. 5 (1+2) =3 
/q,-/3 (I-^q-l) = q/q=li:L, ^?&<Oj3 

(1-rq) *^^>/3mgT'^ Ti. .L-f-S. 

10 0 5 03 -cL-C> 2-5«Dy >/N'-> v7'M^<Diaa 

to, 77'f;UFL 2(Cgam-4-a (X-r-y7'S 2 7),?*: 

L;TiiiIE$n/ifr1tbjiSJi^«r**^)^Ji%l4;^^ 2 4 
(C7T'f;uFL 1 iziEm^ tit^mm^fi'^V c i 

$f>IC7r'l'^UFL 2(C|2mt- ^Wdl/l:'5£ci 
^:^»^14y*'J 2 4W7r'f;l'FLl (ct&Jrt L-WtBEE 
*tg'^Piuro/<5'->i:L. (XT^ yrS 2 8, S2 

[0 0 5 n Ji(±<7)J:-9(CLT, y >>'^*-v•y7•|38?3^<^ 

fSa i , i8 i IcS-^X^iJffl^A^ilr i Icj: 0, Siflgcogt 

H*>^.t*, tg^iiisvc i *<s5'J.^$n/ii^JS^§<^/•?^'- 
[0 0 5 23 L.TWaJiI)g/N-5'->, W!UBE:^/'5 5' 

c p u 1 8 li^-y- V7' u > ^rmm^y t -r ;i. f l i tcis 
(S^n/^c^iKtg^vc i ^-y— *-cpu 2 0(3tb:^L, 

■9--'-J<C P U 2 0 tin 2 [Z/Tv-rMaijSJgtO 7 ^ - K/-; -y 
-y— '-KCPU 2 0{i7T-l';UFL 1 *^^>-»^->7''; > 

9'mmmm&f±tii^ft p o i $:s?<^k n . mmthi±tim-^ 

Poi*^iin— K-tr;HE^-fe>-tl-S e 1 A^^> 7 -f — K/-<>y 

f6iMlc^^ite^iJ^SjK?rmLVc(ii?r. CNCfflCPUl 

!t;^)St§^^:*46|?.?iiEii)S^§•^<i:/^•;^xa-5^P 2 
^^TAj<*!)'^n-l.1liiS®7w-K''<-y 

i$h;u^'tg^i:ffii?St^iii^*^^>{n7-f- K/^-y ^'O 
tUfflit— ;t^^:-^'M2«rS2aLS^ai •S:3J 
[0 0 5 33 ei)ffieogS&*<K< 'ic^S^icJ: oe}fi§<D85S* 



ef?!- fo V ^ r ti , t $ n ^ C 4: (c J; 

[0 0 5 4 3 n£fc\ ±fEII*fe2^J(ctei>-C{i, y >/<-•> 
•y7-ggacofSa i ^jRft^feStc, J±;'j{S^-A P^^iL'-g. 

^^Slcnf-^TvN-sast or, EE^tS^AP^rgJECU 
tim.K \ (AP) ICcfe^-Cl^y •y7Waoffia 
i ^:5}<*b/c, -cnti. )±;':(SMAP;!)<iL-'i.#a!a(ci> 

|5i— X5"J ^(a:iS;lc^s^,^T, )i;'3{i3gic/N'7'y+«< 

IE, fico/±;^!ffiM*^^L\ C<Dffi:^{M3lAP«:SI 

UfS, ^■^.tcii roj bti^m^hnPL<hn^. ^cntz 
tb^ J: OIEfiKcf -S)!-, HSOXx-yrS 1 1 T'?t<*i>^- 

APro>'N'vy=ir«:^^.L/iXxy7'S 2 4, S 2 5 ici3 

<r>mm<o^mmzii^^ >^^--i/•v7•Mlg^wffla i * 

[0 0 5 53 5 ^(c, X^"J ifirjatcteo-c, 
r-ti, IE©ff:^j(iMAP*<#v'3-y h^Si;, fdjeoJ^fr 

T-tift tDE;'3fflS A P 3 -y h^^U-StV^^^Sm 

V hh^, z (om^x- h±timmm x-u , i± 

li^SliBiSm: ^ fST $ -a- ^ J; T ( c y > / N- - -> -y 7'Bgitro 

(oj©^ (p c ( i ) <p ( i ) ) c±, mmmihiitj^^i' 

^m^tiSiT^-it. KtimmAPA^iEcom^ (Pc 
( i ) >p ( i ) ) ti, miikiti!,mm^^^i&<mx^ 

[0 0 5 63 

n^ztTf)<x-§^. ^M^©sgcoaa(wj:-,T 

<^5rteT$-^i■-5C^(i:J:■5T^•■t)SL/r*^'^,, SiJCP^oy 



[1114 J |5]7a— ?-f-hC7)|;t#-r-Sj-s.. 

[0 8 1 *tai]±^; ro 7-f-K/<-v'yM aa»^^ -,xm^H 
[01 01 m^m^'^it^m.A.xm}^n-ox^^''bnfz 
[01 21 0 1 i(omtht±tJis.B^mmL. ^-^^t 



m\ 31 mmJBm-mx. Z Omm/sA>>.6 Omm 

L fc:MfJTS^^^^•r0r-^>o. 

ff^ !C :t ^ frt tBBE:^ y M 5r >rs-r 0 T-^ ^ , 
[01 51 0 1 4 *^f>fJ3f>ti'l)y >/-J-->-/7'MS{05liS 

[016] |gi-M{ii^f4^-r-MajMitg? 7 ^ - K/N- y si 
[017101 6*^'E>»'E>n-i>y >/N*-->-vrBg^6ofifi 

[0 1 8] 01 5St>'01 7«^^>t#^>tl-5SjanA:t/Mi: 

1 0 um^m. 

1 5 •tl--*'T>7' 

1 7 /±:':^--5'fflCPU 

2 0 -9— '-i^C P U 

2 4 :T^Jf =e 'J 

2 5 CNCfflC PU 

3 0 '■^m^^tamm 
3 5 

P2 — 5'' 

Sel n— K-feyuJI:;'3-b>-9- 



